Canine CNGB3 mutations establish cone degeneration as orthologous to the human achromatopsia locus ACHM3.
Cone degeneration (cd ) is an autosomal recessive canine disease that occurs naturally in the Alaskan Malamute and German Shorthaired Pointer breeds. It is phenotypically similar to human achromatopsia, a heterogeneous autosomal recessive disorder associated with three distinct loci. Both the canine disease and its human counterparts are characterized by day-blindness and absence of retinal cone function in adults. We report linkage of the canine cd locus to marker C29.002 on canine chromosome 29 at recombination fraction theta = 0.0 with a maximum LOD score of 24.68 in a series of informative outbred pedigrees derived from cd-affected Alaskan Malamutes. Conserved gene order between CFA29 and the long arm of human chromosome 8 argued for homology between the cd locus and the human achromatopsia locus, ACHM3, at 8q21-22. The canine homolog of the cyclic nucleotide-gated channel beta-subunit gene (CNGB3), responsible for the human ACHM3 disease phenotype, was mapped within the zero-recombination interval for the cd locus. A deletion removing all exons of canine CNGB3 was identified in cd-affected Alaskan Malamute-derived dogs. A missense mutation in exon 6 (D262N, nucleotide 784) within a conserved region of the same gene was detected in German Shorthaired Pointers affected with an allelic disorder. Identification of these canine disorders as homologs of human ACHM3 underscores the power of recent developments in canine genomics, and provides a valuable system for exploring disease mechanisms and evaluating potential therapeutic measures in disorders of cone photoreceptors.